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(54) OPTICAL DISK, METHOD OF REPRODUCING AND COPYING OPTICAL DISK, AND METHOD 
OF PREVENTING ILLEGAL USE OF OPTICAL DISK 



(57) In a DVD player, when data information in a 
DVD disk 1 Is played back, it is judged whether the data 
information is protected by a copyright or not on the 
basis of disk control information. Further, It Is judged 
whether the DVD disk 1 is writable or not, based on 
whether the DVD disk 1 is provided with a wobble or not. 



Thus, if the data information is protected by the copy- 
right and the DVD disk 1 is writable, a playback of the 
DVD disk 1 is prevented so that an illegal use of the 
DVD disk 1 , which Infringes the copyright. Is effectively 
prevented. 
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Description 

Technical Field 

[0001] The present invention relates to an optical 
disk, an apparatus for playing back and apparatus for 
copying the opfical disk, and a method of preventing an 
illegal use of the optical disk, in particular, relates to a 
circular optical disk (recording medium) in which record 
signals such as images or voices are ciphered and 
recorded In order to protect their copyrights against ille- 
gal copies thereof, and to an apparatus for playing back 
or copying the optical disk. 

Background Art 

[0002] In general, in a DVD disk on the market, in 
which a movie, music or the like is collected (recorded), 
data information such as images, voices or the like is 
ciphered and recorded in order to protect its copyright 
against an illegal use thereof. Thus, when the DVD disk 
is played back using a DVD player, the DVD player plays 
back ft by reading key information recorded in a subal- 
tern information region of the same DVD disk, and deci- 
phering the ciphered data information using the key 
information to reconstruct the original images, voices or 
the like. 

[0003] Hereinafter, a conventional DVD disk and a 
disk player of the above-mentioned type will be 
described. Fig. 12 is a perspective view showing a 
rough construction of the above-mentioned conven- 
tional DVD disk. In Fig. 12. 101 denotes the DVD disk. 
1 02 denotes a main information region of the DVD disk 

101 . Data Information such as images, voices or the like 
is generally ciphered and recorded in the main informa- 
tion region 102. 103 denotes a key information region 
which records key information for deciphering the data 
information recorded in the main information region 

102. The key information region 103 is located at an 
inner periphery side in the DVD disk 101. 

[0004] Fig. 11 is a block diagram showing a rough 
construction of the conventional DVD player. In Fig. 1 1 , 
101 denotes the DVD disk shown in Fig. 12 also, which 
records the data information such as images or voices 
to be played back. 104 denotes an optical pickup which 
reads record signals of the DVD disk 101 using a laser 
ray. 1 05 denotes a transfer controller which moves the 
optical pickup 104 in the radial direction of the DVD disk 
101 in order to read the record signals at arbitrary posi- 
tions on the DVD disk 101. 106 denotes a disk motor 
which rotates the DVD disk 1 01 . 1 07 denotes a first con- 
trol circuit which controls the optical pickup 104, the 
transfer controller 105 and the disk motor 106. 108 
denotes an amplifier which amplifies the signals which 
have been read by the optical pickup 104. 109 denotes 
a second control circuit into which the output signals of 
the amplifier 1 08 are inputted. Based on the signals, the 
second control circuit generates servo signals such as 



focus error signals or tracking error signals, which are 
required when the optical pickup 104 reads the DVD 
disk 101, and then outputs them to the first control cir- 
cuit 107. Further, the second control circuit 109 digitizes 
5 (makes binary) the input signals of analog type. 110 
denotes a demodulation circuit which analyzes the sig- 
nals which have been read from the DVD disk 101 and 
digitized, and reconstructs the data information such as 
the original images or music. Ill denotes a system 
10 control circuit which controls the whole DVD player. 
[0005] Hereinafter, actions of the DVD player hav- 
ing the abovennentioned construction will be described. 
When the DVD disk on the market is played back, at 
first, the transfer controller 1 05 is driven by the first cen- 
ts trol circuit 107 in accordance with the instruction of the 
system control circuit 111 so as to move the optical 
pickup 104 to an inner periphery side in the DVD disk 
101. The signals which have been read by the optical 
pickup 104, are amplified by the amplifier 108, and fur- 
20 ther digitized by the second control circuit 109. Then, 
the contents of the signals are read by the demodulation 
circuit 110. The modulation circuit 1 10 sends the results 
to the system control circuit 1 1 1 . Then, the system con- 
trol circuit 1 1 1 outputs another instruction to the first 
25 control circuit 107 again, if the read contents do not 
include the key information of the key information 
recording region 103 (see Fig. 12). Thus, the transfer 
controller 105 is driven by the first control circuit 107 so 
as to move the optical pickup 1 04 to more inner position 
30 in the DVD disk 101, and then the key information is 
searched. 

[0006] The key information recorded in the inner 
portion of the DVD disk 101 is found out by repeating 
the above-mentioned actions so that the information is 

35 read by the demodulation circuit 1 1 0. If the system con- 
trol circuit 111 detects that the modulation circuit 110 
has read the key information of the DVD disk 101, the 
transfer controller 1 05 is driven by the first control circuit 
107 in accordance with the instruction of the system 

40 control circuit 111 so as to move the optical pickup 1 04 
to an outer periphery side. Then, the optical pickup 104 
reads the record signals in the main information region 
102 of the DVD disk 101 (see Fig. 12). Because the 
record signals are generally ciphered, normal image 

45 signals or voice signals cannot be obtained if the record 
signals are played back as they stand. However, the 
record signals can be deciphered if the key information, 
which is recorded in the key information recording 
region 103 and has been read, is used. Thus, the 

50 demodulation circuit 1 1 0 deciphers the record signals of 
the main information region 102 using the key informa- 
tion which has been read so as to reconstruct the origi- 
nal and normal image data or voice data. 
[0007] However, in the writable optical disk such as 

55 a DVD-R or the like, a copy of the optical disk may be 
easily produced by copying the subaltern information 
region, too. As a physical means for preventing it, there 
has been proposed such a method to form other infor- 
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mation previously by means of pre-pits in the key infor- 
mation region. 

[0008] The above-mentioned pre-pits will be 
described with reference to Fig. 9. Fig. 9 shows a sec- 
tion which IS made by cutting a DVD disk 1 on the mar- s 
ket along its radial direction, and the recording condition 
of the information therein. In Fig. 9, the left side is the 
inner periphery side of the disk, while the right side is 
the outer periphery side of the disk. Hereupon, 32 
denotes a main information region (main recording io 
region), while 33 denotes a key information recording 
region. Further, 43 denotes first key information, which 
is recorded in the key information recording region 33. 
44 denotes a main data, which is recorded in the main 
information region 32. Although the main data 44 such is 
as an image data or a music data is ciphered, it can be 
deciphered by using the first key information 43. 
[0009] 45 denotes a writable DVD disk (DVD-R 
disk). In the main information region 32 of the disk, sig- 
nals can be freely recorded. 46 denotes other key infor- 20 
mation (secpnd key information) which has been 
previously formed by means of pre-pits instead of the 
normal key information. The other key information has 
been previously recorded in the key information record- 
ing region 33 of the writable DVD disk 45 in such a man- 25 
ner that it cannot be rewritten. The second key 
information 46 is a data which is not available for the 
use of deciphering the cipher. That is, the second key 
information cannot decipher the cipher of any the main 
data 44. Meanwhile, the contents in the main data 44 30 
recorded in the main information region 32 of the writa- 
ble DVD disk 45 are quite as same as those in the main 
data 44 of the original DVD disk 1 . 
[0010] However, even if someone intends to play 
back the writable DVD disk 45 using the above-men- 35 
tioned DVD player, the second key information 46 
recorded in the key information recording region 33 dis- 
posed at a predetermined position in the inner periph- 
ery portion of the writable DVD disk is the unavailable 
data which is different from the original data for deci- 40 
phering the cipher, as described above. Therefore, even 
if the unavailable key information is used, the ciphered 
data cannot be reconstructed to the original and normal 
image signals or voice signals. In consequence, it is 
designed that the illegally copied writable DVD disk can- 45 
not be played back. 

[001 1 ] Although the illegal copy can be prevented in 
the ordinary apparatus as described above, it Is proba- 
ble that the key information as well as the data infonna- 
tion is also copied into the main information region by so 
using a remodeled drive or the like. Hereinafter, there 
will be described such a case that not only the main 
data but also the key information is copied and recorded 
in the main information region of the writable DVD disk. 
[0012] Fig. 10 is a view showing a read only DVD ss 
disk on the market, which is the original of copying and 
has normal key information only. Hereupon, Fig. 10 
shows such a state that the key infonnation and the con- 
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tents of the writable DVD disk on the market, in which a 
movie, music or the like is collected, are copied to the 
main information region. 

[0013] As shown in Fig. 10, both of the main data 44 
and the first key information 43 of the original DVD disk 
1 is copied and recorded in the main information region 
32 of the writable DVD disk 45. Although the second key 
infonnation 46, which is the original key information, has 
been previously recorded in the key information record- 
ing region 33 of the writable DVD disk 45. the second 
key information 46 is the unavailable data for decipher- 
ing the data of the main information region 32, as 
described above. In this case, it is impossible to deci- 
pher the main data 44 using the second key information 
46 located at the predetemriined position. However, it is 
possible to decipher, the cipher, if the first key informa- 
tion 43 recorded in the main information region 32, 
which is not located at the predetermined position, is 
used. 

[0014] Hereinafter, there will be described such a 
case that a writable DVD disk is played back using a 
DVD player with reference to Fig. 3 for the later-men- 
tioned Embodiment 3 or 4 of the present invention for 
the convenience* sake. In Fig. 3, at first, the transfer 
controller 4 is driven by the first control means 6 in 
accordance with the second control means 9 so as to 
move the optical pickup 3 to the second subaltern infor- 
mation region located at the most inner periphery side 
of the DVD disk 1 . The optical pickup 3 reads disk infor- 
mation signals such as the disk type information and 
positional information of the first subaltern information 
region, which are stored in the second subaltern infor- 
mation region. The signals are amplified by the amplifier 
5. Further, the contents of the signals are detected by 
the demodulation means 7, and then judged by the disk 
judging means 14. In accordance with the read posi- 
tional infonnation of the first subaltern information 
region, the second control means 9 and the first control 
means 6 drive the transfer controller 4 and make the 
controller move the optical pickup 3. Thus, the disk con- 
trol information, which includes the key data of the first 
subaltern information region located at the normal posi- 
tion, is read. 

[0015] However, in the conventional playback sys- 
tem or copy system for the DVD disk, if each of the 
ciphered data information such as a movie or music and 
the key information for deciphering the data information 
in the DVD disk on the market is copied to the DVD-R or 
RW disk, each of which is a user-writable DVD disk, it is 
probable that the ciphered data information may be 
deciphered to be played back on the basis of the key 
infomation which has been copied to the writable DVD 
disk. In consequence, in the conventional system, there 
exists such a problem that illegal uses of the DVD disk 
or other optical disks, which infringe the copyrights, can- 
not be effectively prevented. 
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Disclosure Of Invention 

[0016] The present invention is achieved to solve 
the conventional problem described above. The prob- 
lem to be solved is to provide an optical disk, an appa- 
ratus for playing back or apparatus for copying the 
optical disk, or a method of preventing an illegal use of 
the optical disk, which can effectively prevent the illegal 
use of the DVD disk or other optical disks physk^ally or 
electrically, whfch infringes the copyright. 
[0017] An optical disk, an apparatus for playing 
back and apparatus for copying the optical disk, and a 
method of preventing an illegal use of the optical disk, 
according to the present invention which has been 
achieved to solve the above-mentioned problem, are 
fundamentally characterized in that they include one of 
the following elements or a combination of any ones of 
the elements. 

(1) Whether an optical disk is writable or not, is 
judged in accordance with another disk signal than 
disk control information. 

(2) An alteration of data is prevented by physically 
forming a subaltern information region including 
key information by means of pre-pits. 

(3) An alteration of data is prevented by physically 
forming a sub-groove portion in a subaltern infor- 
mation region including key information. 

(4) A second subaltern information region is pro- 
vided at an inner side position in comparison with a 
first subaltern information region, and disk control 
information is divided and stored in the regions. 

(5) Key information is stored in a first subaltern 
information region, positional information of the first 
subaltern information region is stored in a second 
subaltern infonnation region, and regular key infor- 
mation is Identified by reading the positional Infor- 
mation. 

[0018] More concretely, according to the present 
invention, (a) an apparatus for playing back an optical 
disk having a groove, which includes a main information 
region in which ciphered data information is recorded in 
the groove, and a subaltern information region for 
recording disk control information including key Informa- 
tion for deciphering the data information, is character- 
ized in that it includes (b) a protective condition judging 
means for judging whether the data information is pro- 
tected by a copyright or not on the basis of the disk con- 
trol infonnation when the data information is played 
back, (c) a disk judging means for judging whether the 
optical disk is writable or not on the basis of other infor- 
mation than the disk control information when the data 
irrformation Is played back, and (d) a disk playback pre- 
venting means for preventing the optical disk from being 
played back if it is judged that the data information is 
protected by the copyright by the protective condition 
judging means and it is judged that the optical disk is 



writable by the disk judging means. 
[0019] As the optical disk used herein, for example, 
a write-once optical cOsk may be mentioned. In the 
apparatus for playing back the optica! disk, it is prefera- 

5 ble that the disk playback preventing means prevents 
the optical disk from being played back by preventing 
the data information from being deciphered. 
[0020] Meanwhile, In the apparatus for playing back 
the optical disk, it is preferable that the disk judging 

10 means detects at least one of (a) whether the groove is 
provided with a wobble or not, (b) whether the subaltern 
information region is provided with a sub-groove portion 
which connects a predetermined portion of the groove 
to an adjacent portion of the groove or not, and (c) 

15 whether another subaltern information region provided 
on the optical disk, which is different from said subaltern 
information region, is provided with a code indicating 
that the optical disk is writable, or not, (d) and then 
judges that the optical disk is writable if at least one of 

20 the wobble, sub-groove portion and the code is 
detected. 

[0021] According to the present invention, (a) an 
apparatus for copying ciphered data information 
recorded in a first optical disk to a second optical disk of 

25 writable type, in which the first optical disk has a main 
information region for recording the ciphered data infor- 
mation and a subaltern information region for recording 
disk control information including key information for 
deciphering the ciphered data information, is character- 

30 ized in that it includes (b) a protective condition judging 
means for judging whether the data information Is pro- 
tected by a copyright or not on the basis of the disk con- 
trol information when the data information is copied, and 
(c) a disk copy preventing means for preventing the data 

35 information recorded in the first optical disk from being 
copied to the second optical disk if it is judged that the 
data information Is protected by the copyright by the 
protective condition judging means. 
[0022] As the optical disk used herein, for example, 

40 a write-once optical disk may be mentioned. In the 
apparatus for copying the optical disk, it is preferable 
that the disk copy preventing means prevents the data 
information from being copied by preventing the data 
information from being deciphered. 

45 [0023] An optical disk of writable type according to 
the present invention, including (a) a main information 
region for recording ciphered data information, in which 
the data information is recorded in a recording layer 
within a groove extending along a spiral track, in such a 

50 manner that the data information can be read using 
light, (b) a first subaltern information region located at 
an inner periphery side in comparison with the main 
information region, and (C) a second subaltern infonna- 
tion region located at an inner periphery side in compar- 

55 ison with the first subaltern information region, is 
characterized in that (d) a disk control information 
recorded in a subaltern information region of a read only 
optical disk is prevented from being copied to the first 
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subaltern Information region, by dividing disk control 
information including key information for deciphering the 
data information into two parts, and recording the parts 
in the first subaltern information region and the second 
subaltern information region, respectively. 
[0024] As the optical disk used herein, for example, 
a write-once optical disk may be mentioned. 
[0025] In the optical disk, it is preferable that the 
disk control information including the key infomnation for 
deciphering the data infonnation is recorded in the first 
subaltern information region, while at least positional 
information of the first subaltern information region is 
recorded in the second subaltern Information region. 
Further, it is more preferable that the disk control infor- 
mation In the first subaltern information region and the 
disk control information in the second subaltern infor- 
mation region are formed by means of different record- 
ing methods to each other. 

[0026] Meanwhile, in the optical disk, it is preferable 
that the disk control information in the first subaltern 
information region is formed by means of pre -pits. Fur- 
ther, it is more preferable that the disk control infomia- 
tion in the second subaltern information region is 
fornned by means of a laser trimming process. Because 
the laser trimming process can be perfonned after the 
disk has been completed, key information of the copy- 
right holder and disk ID information etc. can be also 
recorded. 

[0027] Another optical disk of writable type accord- 
ing to the present invention, including (a) a main infor- 
mation region for recording ciphered data information, 
in which the data infonnation is recorded in a recording 
layer within a groove extending along a spiral track, in 
such a manner that the data information can be read 
using light, (b) a first subaltern information region 
located at an inner periphery side in comparison with 
the main information region, and (c) a second subaltern 
information region located at an inner periphery side in 
comparison with the first subaltern information region, is 
characterized in that (d) disk control information 
recorded in a subaltern information region of a read only 
optical disk is prevented from being copied to the first 
subaltern information region or to the main information 
region, by providing a sub-groove portion, which con- 
nects a predetermined portion of the groove to an adja- 
cent portion of the groove, in the first subaltern 
information region. As the optical disk used herein, for 
example, a write-once optical disk may be mentioned. 
[0028] According to the present invention, a method 
of preventing an illegal use of an optical disk having a 
groove, (a) which includes a main infonnation region in 
which ciphered data information is recorded in the 
groove, and a subaltern information region for recording 
disk control infonnation including key information for 
deciphering the data information, is characterized in 
that it includes the steps of (b) judging whether the data 
information is protected by a copyright or not on the 
basis of the disk control information when the data infor- 



mation is played back, (c) judging whether the optical 
disk is writable or not on the basis of other information 
than the disk control information, and (d) preventing the 
optical disk from being played back if the data informa- 
5 tion is protected by the copyright and the optical disk is 
writable. As the optical disk used herein, for example, a 
write-once optical disk may be mentioned. 
[0029] In the method of preventing the illegal use of 
the optical disk, it is preferable that the optical disk is 
10 prevented from being played back by preventing the 
data information from being deciphered. 
[0030] Meanwhile, in the method of preventing the 
illegal use of the optical disk, it is preferable that the 
other information than the disk control information is at 
15 least one in such information set of (a) whether the 
groove is provided with a wobble or not, (b) whether the 
subaltern information region is provided with a sub- 
groove portion which connects a predetermined portion 
of the groove to an adjacent portion of the groove or not, 
20 and (c) whether another subaltern information region 
which is different from said subaltern information region, 
is provided with a code indicating that the optical disk is 
writable, or not. while (d) it is judged that the optical disk 
is writable if at least one of the wobble, the sub-groove 
25 and the code is detected. 

[0031] According to the present invention, another 
method of preventing an illegal use of optical disks 
when ciphered data information recorded in a first opti- 
cal disk is copied to a second optical disk of writable 
30 type, (a) in which first optical disk has a main informa- 
tion region for recording the ciphered data information 
and a subaltern information region for recording disk 
control information including key infonnation for deci- 
phering the ciphered data information, is characterized 
35 in that it includes the steps of (b) judging whether the 
data information is protected by a copyright or not on 
the basis of the disk control information, and (C) pre- 
venting the data information recorded in the first optical 
disk from being copied to the optical disk of writable 
40 type |f the data information is protected by the copyright. 
As the optical disk used herein, for example, a write- 
once optical disk may be mentioned. 
[0032] According to the present invention, a further 
method of preventing an illegal use of an optical disk of 
45 writable type having (a) a main information region for 
recording ciphered data information which is recorded 
in a recording layer within a groove extending along a 
spiral track in such a manner that the data information 
can be read using light, a first subaltern information 
50 region located at an inner periphery side in comparison 
with the main information region, and a second subal- 
tern information region located at an inner periphery 
side in comparison with the first subaltern information 
region, is characterized in that it includes the step of (b) 
55 preventing disk control information recorded in a subal- 
tern information region of a read only optical disk from 
being copied to the first subaltern information region of 
the optical disk of writable type, (c) by previously form- 
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ing the disk control information of the first subaltern 
information region by means of pre-pits or (d) by provid- 
ing a sub-groove, which connects a predetermined por- 
tion of the groove to art adjacent portion of the groove, 
in the first subaltem information region. As the optical 
disic used herein, for example, a write-once optical disk 
may be mentioned. 

[0033] According to the present invention, a much 
further method of preventing an illegal use of an optical 
disk of writable type having (a) a main information 
region for recording ciphered data information which Is 
recorded in a recording layer within a groove extending 
along a spiral track in such a manner that the data infor- 
mation can be read using light, a first subaltern informa- 
tion region located at an inner periphery side in 
comparison with the main information region, and a sec- 
ond subaltern information region located at an Inner 
periphery side In comparison with the first subaltern 
information region, is characterized in that it includes 
the steps of (b) preventing disk control information 
recorded in a subaltern information region of a read only 
optical disk from being copied to the first subaltern infor- 
mation region of the optical disk of writable type, by pre- 
viously forming the disk control information of the first 
subaltern information region by means of pre-pits or by 
providing a sub-groove, which connects a predeter- 
mined portion of the groove to an adjacent portion of the 
groove, in the first subaltern information region, (c) judg- 
ing whether the data information recorded in the optical 
disk of writable type is protected by a copyright or not on 
the basis of the disk control information recorded in the 
first subaltern information region when the data infor- 
mation is played back, and (d) preventing the optical 
disk from being played back if the data information is 
protected by the copyright. As the optical disk used 
herein, for example, a write-once optical disk may be 
mentioned. 

[0034] In the method of preventing the illegal use of 
the optical disk, It is preferable that the optical disk Is 
prevented from being played back by preventing the 
data information from being deciphered. 
[0035] According to any one of the optical disk, the 
apparatus for playing back or copying the optical disk, 
and the method of preventing the Illegal use of the opti- 
cal disk, an illegal use of the optica! disk such as a DVD 
disk, which may infringe the copyright, can be physically 
or electrically prevented with a good efficiency. 

Brief Description Of Drawings 

[0036] 

Rg. 1 Is a block diagram of a DVD player according 

to Embodiment 1 of the present invention. 

Fig. 2 is a block diagram of a DVD player according 

to Embodiment 2 of the present invention. 

Rg, 3 is a block diagram of a DVD player according 

to Embodiment 3 or 4 of the present invention. 



Rg. 4 is a block diagram of a DVD player according 

to Embodiment 5 of the present invention. 

Fig. 5 is a partially sectioned perspective view of a 

DVD disk provided with a wobble. 
5 Fig. 6 is a partially sectioned perspective view of a 

DVD disk provided with a sub-groove portion. 

Fig. 7A is a plan view of a DVD disk provided with a 

disk judging code, while Fig. 7B is a side view of the 

DVD disk shown in Fig. 7A. 
10 Rg. 8 is a partially sectioned perspeaive view of a 

DVD disk provided with pre-pits. 

Rg. 9 is a view showing a recording structure of a 

DVD disk on the market. 

Fig. 10 is a view showing a recording structure 
15 when key information and contents of a DVD disk 
on the market are copied in a writable DVD disk. 
Rg. 11 is a block diagram of a conventional DVD 
player. 

Fig. 12 is a perspective view of a conventional DVD 
20 disk. 

Best Mode for Carrying Out the Invention 

[0037] Hereinafter, embodiments of the present 
25 invention will be concretely described. 

(Embodiment 1) 

[0038] Hereinafter, Embodiment 1 will be described 

30 while taking the case that a DVD disk is played back, 
fundamentally, with reference to Fig. 1 and Fig. 5. In 
Embodiment 1 , whether a DVD disk to be played back is 
a writable DVD disk or not, is judged in accordance with 
whether the disk is provided with a wobble or not. 

35 [0039] Fig. 1 is a block diagram showing the con- 
struction of the conventional DVD player according to 
the present invention. In Fig. 1 , 1 denotes the DVD disk 
which records data information such as images or 
voices to be played back. In the DVD disk 1, the data 

40 information is ciphered and recorded in order to gener- 
ally protect its copyright from an illegal copy, in conse- 
quence key information for deciphering the data 
information is also recorded in a predetermined region 
on the DVD disk 1. 

45 [0040] Meanwhile, 3 denotes an optical pickup 
which reads record signals of the DVD disk 1 using a 
laser ray. 4 denotes a transfer controller which moves 
the optical pickup 3 in the radial direction of the DVD 
disk 1 in order to read the record signals at arbitrary 

50 positions on the DVD disk 1. 2 denotes a disk motor 
which rotates the DVD disk 1. 6 denotes a first control 
means which controls the optical pickup 3, the transfer 
controller 4 and the disk motor 2, 5 denotes an amplifier 
which amplifies the signals which have been read by the 

55 optical pickup 3. 7 denotes a demodulation means 
which analyzes the signals which have been read from 
the DVD disk 1 and digitized, and reconstructs the data 
such as the original Images or music. 
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[0041 ] 1 0 denotes a wobble detecting means which 
generates and detects a wobble signal obtained fronn 
the focus error signal, the tracking error signal or the 
like. The concrete construction of the wobble will be 
described later (see Fig. 5). 9 denotes a second control 
nneans which Includes a protective condition judging 
means 13 into which a signal is inputted from the mod- 
ulation means 7, and a disk judging means 14 into 
which a signal is inputted from the wobble detecting 
means 10. The protective condition judging means 13 
extracts and judges a code indicating existence of a 
copyright protection from disk control infonnation in the 
detected signals which are demodulated. The disk judg- 
ing means 14 judges whether the DVD disk 1 is a writa- 
ble DVD disk or not, in accordance with the existence of 
the wobble signal. 

[0042] 15 denotes a playback preventing means 
which receives the judgement results of the protective 
condition judging means 1 3 and the disk judging means 
14. Thus, the playback preventing means 15 prevents 
the signal obtained by demodulating the data infonna- 
tion from being outputted from an output means 8, if the 
data information of the DVD disk 1 is protected by the 
copyright and the DVD disk 1 is writable. 
[0043] Fig. 5 is a partially sectioned perspective 
view of a write-once DVD disk with a wobble. As shown 
in Fig. 5, In the DVD disk la, a groove 21 (groove por- 
tion) or its track (spiral), which is formed on a surface of 
a substrate 20, meanders. The meandering structure 
(state) of the groove 21 is refen-ed to the wobble 23. 
Hereupon, a land portion 22 is formed between a por- 
tion of the groove 21 and an adjacent portion of the 
groove 21 In the radial direction of the disk. 
[0044] As described above, in the DVD player 
according to Embodiment 1, it is judged whether the 
groove 21 is provided with the groove 23 or not. Then, it 
is judged that the DVD disk 1 Is a writable optical disk if 
the wobble 23 is detected. Thus, if the data infonnation 
is protected by the copyright, the playback of the DVD 
disk is prevented. Therefore, an illegal use of the DVD 
disk, which infringes the copyright, may be effectively 
prevented in the physical or electrical manner 

(Embodiment 2) 

[0045] Hereinafter, Embodiment 2 will be described 
while taking the case that a DVD disk is played back, 
fundamentally, with reference to Fig. 2 and Fig. 6. In 
Embodiment 2, it is judged whether a DVD disk to be 
played back is a writable DVD disk or not, in accordance 
with existence of a sub-groove portion. Hereupon, fun- 
damental portions in Fig. 2 and Fig. 6 are common with 
those in Fig. 1 and Fig. 5, respectively. Therefore, in 
order to avoid duplicated descriptions, the members or 
elements, which are common with the both figures, are 
given the same reference numbers, and then the 
description as to the members or elements are omitted. 
[0046] As shown in Fig. 2, in Embodiment 2, the 



wobble detecting means 10, which is provided in 
Embodiment 1, is not provided. Instead of that, a sub- 
groove portion detecting means 1 1 is provided. Thus, 
the sub-groove portion detecting means 1 1 generates 
5 and detects a signal from the sub-groove portion 
obtained from the focus error signal, the tracking en-or 
signal or the like. The other construction is as same as 
that of the DVD player according to Embodiment 1 (Fig. 
1 ). The concrete construction of the sub-groove portion 
10 will be descried later (see Fig. 6). 

[0047] Thus, in the DVD player according to 
Embodiment 2, the second control means 9 includes 
the protective condition judging means 13 into which a 
signal from the demodulation means 7 is inputted, and 
15 the disk judging means 14 into which a signal from the 
sub-groove portion detecting means 11 is inputted. 
Then, the protective condition judging means 13 
extracts and judges a code indicating existence of the 
copyright protection from the disk control infonnation in 

20 the detected signals which are demodulated, while the 
disk judging means 14 judges whether the DVD disk is 
a writable DVD disk or not, in accordance with existence 
of the signal from the sub-groove portion. The playback 
preventing means 15 receives the judgement results of 

25 the protective condition judging means 13 and the disk 
judging means 14, and then prevents the signal 
obtained by demodulating the data information from 
being outputted from the output means 8 if the data 
infonnation is protected by the copyright and if the DVD 

30 disk is writable. Hereupon, if the incident rays arrive at 
the sub-groove portion, the optical pickup moves to an 
adjacent portion of the groove via the sub-groove por- 
tion, in accordance with the control signal from the 
tracking error signal. Therefore, it may be also possible 

35 to make the read of the disk control information such as 
the key information etc. impossible, by providing the 
sub-groove portion. 

[0048] Fig. 6 is a partially sectioned perspective 
view of a write-once DVD disk provided with a sub- 

40 groove portion. As shown in Fig. 6, in the DVD disk lb. 
on a surface of the substrate 20 (subaltern information 
region), there is formed a sub-groove 24 which con- 
nects a predetermined position of the groove 21 to an 
inner side adjacent position of the groove 21 . Thus, in 

45 the pvp player, it is judged whether the DVD disk is wri- 
table or riot, in accordance with existence of the sub- 
groove portion 24. At the occasion, in the recording 
apparatus or the copying apparatus, it may be possible 
to make the read of the key information impossible by 

50 providing the sub-groove portion before the control 
infonnation region for preventing the copy of the key 
infonnation or the like. Then it may be possible to 
strengthen the copy preventing function by moving the 
pickup to the former position after having passed 

55 through a certain region. Hereupon, the pickup is 
moved by means of another sub-groove portion which 
leads the pickup to the former position, or by means of 
the track jump. 
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[0049] As described above, in the DVD player 
according to Embodiment 2, it is detected whether the 
sub-groove portion 24 exists or not. If the sub-groove 
portion 24 is detected, it is judged that the DVD disk 1 is 
a writable optical disk. Then, if the data information is 
protected by the copyright, the playback of the DVD disk 
is prevented. Therefore, an illegal use of the DVD disk, 
which infringe the copyright, may be effectively pre- 
vented in the physical or electrical manner. 

(Embodiment 3) 

[0050] Hereinafter, Embodiment 3 will be described 
while taking the case that a DVD disk is played back, 
fundamentally, with reference to Fig. 3 and Fig. 7. In 
Embodiment 3, it is judged whether a DVD disk to be 
played back is a writable DVD disk or not, in accordance 
with whether a second subaltern information region 
(inner periphery side in comparison with a first subal- 
tern information region), which is different from a first 
subaltern information region (ordinary subaltern infor- 
mation region), is provided with a code (hereinafter, 
referred to "disk judging code") indicating that the DVD 
disk is writable, or not. Hereupon, fundamental portions 
in Fig. 3 are common with those in Fig. 1. Therefore, in 
order to avoid duplicated descriptions, the members or 
elements, which are common with the both figures, are 
given the same reference numbers, and then the 
description as to the members or elements are omitted. 
[0051] As shown in Fig. 3, in Embodiment 3, the 
disk judging means 14 composing the second control 
means 9 judges whether the disk judging code, which 
indicates that the DVD disk is writable, exists or not in 
the second subaltern information region, on the basis of 
the signal inputted from the demodulation means 7. The 
other construction is as same as that of the DVD player 
according to Embodiment 1 (Fig. 1). The concrete con- 
struction of the second subaltern information region will 
be descried later (see Fig. 7). 

[0052] Thus, in the DVD player according to 
Embodiment 3, the protective condition judging means 
1 3 composing the second control means 9 extracts and 
judges a code indicating existence of the copyright pro- 
tection from the disk control information in the detected 
signals which are demodulated, while the disk judging 
means 14 judges whether the DVD disk is a writable 
DVD disk or not, in accordance with existence of the 
disk judging code. The playback preventing means 15 
receives the judgement results of the protective condi- 
tion judging means 13 and the disk judging means 14, 
and then prevents the signal obtained by demodulating 
the data information from being outputted from the out- 
put means 8 if the data information is protected by the 
copyright and if the DVD disk is writable. 
[0053] Fig. 7A and Fig. 7B are a plan view and a 
side view of a write-once DVD disk provided with a sec- 
ond subaltern information region, respectively. As 
shown in Fig. 7A and Fig. 7B, in the DVD disk 1c. there 



are provided a main information region 26 for recording 
ciphered data information which is recorded in a record- 
ing layer within a groove extending along a spiral track in 
such a manner that the data information can be read 

5 using light, a first subaltern information region 27 
located at an inner periphery side in comparison with 
the main information region 26, and a second subaltern 
information region 28 located at an inner periphery side 
In comparison with the first subaltern information region 

10 27, wherein disk control information including key infor- 
mation for deciphering the data information is divided 
and recorded in the first and second subaltern informa- 
tion regions 27,28. Hereupon, in the second subaltern 
information region 28, there are formed a disk judging 

75 code (for example, bar code) indicating that the DVD 
disk is a writable DVD disk, positional information of the 
first subaltern information region 27, and so on. Thus, in 
the DVD player, it is judged whether the DVD disk is wri- 
table or not, in accordance with existence of the disk 

20 judging code. 

[0054] As described above, in the DVD player 
according to Embodiment 3, it is detected whether the 
disk judging code exists or not in the second subaltern 
information region 28. If the disk judging code is 

25 detected, it is judged that the DVD disk 1 is a writable 
optical disk. Then, if the data information is protected by 
the copyright, the playback of the DVD disk is pre- 
vented. Therefore, an illegal use of the DVD disk, which 
infringe the copyright, may be effectively prevented in 

30 the physical or electrical nrtanner. It is probable that if an 
illegal first subaltern information region is recorded in 
the main information region, the disk control information 
such as the key information or the like may be illegally 
copied so that the ciphered data may be demodulated. 

35 However, if the second subaltern information region, 
which is located at the most inner position, is formerly 
read, the normal position of the first subaltern informa- 
tion region can be identified in the present invention so 
that the illegal copy may be prevented. Hereupon, the 

40 key Information may be recorded in the second subal- 
tern information region. 

(Embodiment 4) 

45 [0055] Hereinafter, Embodiment 4 will be described 
while taking the case that a DVD disk is played back, 
fundamentally, with reference to Fig. 3 described above 
and Fig. 8. In Embodiment 4, it is judged whether a DVD 
disk to be played back is a writable DVD disk or not, in 

50 accordance with whether pre-pits exist in a subaltern 
information region. 

[0056] As shown in Fig. 3, in Embodiment 4, the 
disk judging means 14 composing the second control 
means 9 judges whether the pre-pits exist or not in the 
55 subaltern information region, on the basis of the signal 
inputted from the demodulation means 7. The other 
construction is as same as that of the DVD player 
according to Embodiment 1 (Fig. 1). The concrete con- 



8 



<EP 1 06754^1 _L> 



EP 1 067 544 A1 



16 



struction of the pre-pits will be descried later (see Fig. 
8). 

[0057] Thus, in the DVD player according to 
Embodiment 4, the protective condition judging means 
13 composing the the second control means 9 extracts s 
and judges a code indicating existence of the copyright 
protection from the disk control information in the 
detected signals which are demodulated, while the disk 
judging means 1 4 judges whether the DVD disk is a wri- 
table DVD disk or not, In accordance with existence of io 
the pre-pits and pre-pit information. The playback pre- 
venting means 15 receives the judgement results of the 
protective condition judging means 13 and the disk 
judging means 14, and then prevents the signal 
obtained by demodulating the data information from 75 
being outputted from the output means 8 If the data 
information is protected by the copyright and if the DVD 
disk is writable. 

[0058] Fig. 8 is a partially sectioned perspective 
view of a write-once DVD disk provided with pre-pits. As 20 
shown in Fig. 8. in the DVD disk 1 d, pre-pits 29 are pro- 
vided in the subaltern Information region of the sub- 
strate 20. Thus, in the DVD player, it is judged whether 
the DVD disk is writable or not. in accordance with exist- 
ence of the pre-pits 29. 25 
[0059] As described above, in the DVD player 
according to Embodiment 4. it is detected whether the 
pre-pits 29 exist or not in the subaltern infonnation 
region. If the pre-pits 29 are detected, it is judged that 
the DVD disk 1 is a writable optical disk. Then, if the 30 
data information is protected by the copyright, the play- 
back of the DVD disk is prevented. Therefore, an illegal 
use of the DVD disk, which infringe the copyright, may 
be effectively prevented in the physical or electrical 
manner. 35 

(Embodiment 5) 

[0060] Hereinafter, Embodiment 5 will be described 
white taking the case that a DVD disk is played back, 40 
fundamentally, with reference to Fig. 4. In Embodiment 
5, it Is judged whether a DVD disk to be played back is a 
writable DVD disk or not, on the basis of a plurality of 
elements in the group of a wobble, a sub-groove por- 
tion, a disk judging code and pre-pits. Hereupon, f unda- 45 
mental portions in Fig. 4 are common with those in Fig. 
1. Therefore, in order to avoid duplicated descriptions, 
the members or elennents, which are common with the 
both figures, are given the same reference numbers, 
and then the description as to the members or elements so 
are omitted. 

[0061] As shown in Fig. 4. in Embodiment 5, the 
wobble detecting means 1 0 is provided as same as the 
case of Embodiment 1, and further the sub-groove por- 
tion detecting means 1 1 is provided as same as the 55 
case of EiYibodiment 2. Moreover, the disk judging 
means 14 composing the second control means 9 can 
judge existence of each of the disk judging code and the 



pre-pits as same as the case of Embodiments 3,4. The 
other construction is as same as that of the DVD player 
according to Embodiment 1 (Fig. 1). 
[0062] Thus, in the DVD player according to 
Embodiment 5, it is judged whether the DVD disk 1 is a 
writable DVD disk or not. on the basis of a plurality of 
elements in the group of existence of the wobble, exist- 
ence of the sub-groove portion, existence of the disk 
judging code and existence of the pre-pits. Therefore, 
the accuracy of the Judgement of the disk type may be 
improved in comparison with the cases of Embodiments 
1 to 4 so that an illegal use of the DVD disk, which 
infringes the copy right, may be prevented more effec- 
tively. 

[0083] As described above, in the optical disk 
according to the present invention, it is detected at least 
one of whether the groove is provided with the wobble or 
not, whether the subaltern Information region is pro- 
vided with the sub-groove portion which connects the 
predetermined portion of the groove to the adjacent por- 
tion of the groove or not, and whether the second subal- 
tern information region, which is different from the 
ordinary subaltern information region, is provided with 
the code indicating that the optical disk is writable. If at 
least one of the wobble, the sub-groove portion and the 
code Is detected, it is judged that the optical disk Is wri- 
table. Then, if the data information is protected by the 
copyright, the playback or copy of the optical disk is pre- 
vented. Therefore, an illegal use of the optical disk, 
which infringes the copyright, may be effectively pre- 
vented in the physical or electrical manner. 

Industrial Applicability 

[0064] As described above, the optical disk, the 
apparatus for playing back and apparatus for copying 
the optical disk, and the method of preventing the illegal 
use of the optical disk according to the present Inven- 
tion, are useful as an optical apparatus which can effec- 
tively prevent the illegal use of the DVD disk or other 
optical disks in physical or electrical manner, and partic- 
ularly are suitable for using as a means to propagate 
intellectual works such as images, voices or the like 
while protecting the copyrights thereof. 

Claims 

1 . An apparatus for playing back an optical disk having 
a groove, which includes a main information region 
in which ciphered data information is recorded in 
the groove, and a subaltern information region for 
recording disk control infonnation including key 
information for deciphering the data information, 
which comprises: 

a protective condition judging means for judg- 
ing whether the data infomrjation is protected 
by a copyright or not on the basis of the disk 
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control information when the data information 
is played back; 

a disk judging means for judging whether the 
optical disk is writable or not on the basis of 
other information than the disk control informa- 5 
tion when the data information is played back; 
and 

a disk playback preventing means for prevent- 
ing the optical disk from being played back if it 
is judged that the data information is protected io 
by the copyright by the protective condition 
judging means and it is judged that the optica! 
disk is writable by the disk judging means. 

2. The apparatus for playing back the optical disk is 
according to claim 1 , wherein the optical disk is a 
write -once optical disk. 

3. The apparatus for playing back the optical disk 
according to claim 2. wherein the disk playback pre- 20 
venting means prevents the optical disk from being 
played back by preventing the data information from 
being deciphered. 

4. The apparatus for playing back the optical disk 25 
according to any one of claims 1 to 3, wherein the 
disk judging means detects whether the groove is 
provided with a wobble or not, and then judges that 
the optical disk is writable if the wobble is detected. 

30 

5. The apparatus for playing back the optical disk 
according to any one of claims 1 to 3, wherein the 
disk judging means detects whether the subaltern 
information region is provided with a sub-groove 
portion which connects a predetermined portion of 35 
the groove to an adjacent portion of the groove or 
not, and then judges that the optical disk is writable 

if the sub-groove portion is detected. 

6. The apparatus for playing back the optical disk 40 
according to any one of claims 1 to 3, wherein the 
disk judging means detects whether another subal- 
tern information region provided on the optical disk, 
which is different from said subaltern information 
region, is provided with a code indicating that the 4S 
optical disk is writable, or not, and then judges that 

the optical disk is writable if the code is detected. 

7. The apparatus for playing back the optical disk 
according to any one of claims 1 to 3. wherein the so 
disk judging means detects at least one of whether 
the groove is provided with a wobble or not, whether 
the subaltern information region is provided with a 
sub-groove portion which connects a predeter- 
mined portion of the groove to an adjacent portion 55 
of the groove or not, and whether another subaltern 
information, region provided on the optical disk, 
which is different from said subaltern information 



region, is provided with a code indicating that the 
optical disk is writable, or not, and then judges that 
the optical disk is writable if at least one of the wob- 
ble, sub-groove portion and the code Is detected. 

8. An apparatus for copying ciphered data information 
recorded in a first optical disk to a second optical 
disk of writable type, the first optical disk having a 
main information region for recording the ciphered 
data information and a subaltern information region 
for recording disk control information Including key 
information for deciphering the ciphered data infor- 
mation, the apparatus comprising: 

a protective condition judging means for judg- 
ing whether the data information is protected 
by a copyright or not on the basis of the disk 
control information when the data information 
is copied; and 

a disk copy preventing means for preventing 
the data information recorded In the first optical 
disk from being copied to the second optical 
disk if it is judged that the data information is 
protected by the copyright by the protective 
condition judging means. 

9- The apparatus for copying the optical disk accord- 
ing to claim 8, wherein the second optical disk is a 
write-once optical disk. 

10. The apparatus for copying the optical disk accord- 
ing to claim 8 or 9, wherein the disk copy preventing 
means prevents, the data information from being 
copied by preventing the data information from 
being deciphered. 

11. An optical disk of writable type comprising: 

a main information region for recording 
ciphered data information, the data information 
being recorded in a recording layer within a 
groove extending along a spiral track, in such a 
manner that the data information can be read 
using light; 

a first subaltern information region located at 
an inner periphery side in comparison with the 
main information region; and 
a second subaltern information region located 
at an inner periphery side In comparison with 
the first subaltern information region, wherein 
a disk control information recorded in a subal- 
tern information region of a read only optical 
disk is prevented from being copied to the first 
subaltern infomnation region, by dividing disk 
control infomiation including key information for 
deciphering the data infomnation into two parts, 
and recording the parts in the first subaltern 
informatbn region and the second subaltern 
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information region, respectively. 

12. The optical disk according to claim 1 1 . wherein the 
optical disk is a write-once optical disk. 

5 

13. The optical disk according to claim 12, wherein the 
disk control information including the key infonma- 
tion for deciphering the data information is recorded 
in the first subaltern information region, while at 
least positional information of the first subaltern io 
information region is recorded In the second subal- 
tern information region. 

14. The optical disk according to any one of claims 1 1 

to 13. wherein the disk control information in the is 
first subaltern information region and the disk con- 
trol information in the second subaltern information 
region are formed by means of different recording 
methods to each other. 

20 

15. The optical disk according to claim 14, wherein the 
disk control information in the first subaltern infor- 
mation region is formed by means of pre-pits. 

16. The optical disk according to claim 14. wherein the 2S 
disk control information in the second subaltern 
information region is formed by means of a laser 
trimming process. 

17. An optical disk of writable type comprising: 30 

a main information region for recording 
ciphered data information, the data information 
.. being recorded in a recording layer within a 
groove extending along a spiral track, in such a 35 
manner that the data information can be read 
using light; 

a first subaltern information region located at 
an inner periphery side in comparison with the 
main information region; and 40 
a second subaltern information region located 
at an inner periphery side in comparison with 
the first subaltern information region, wherein 
disk control information recorded in a subaltern 
information region of a read only optical disk is 4S 
prevented from being copied to the first subal- 
tern infonnation region or to the main infomna- 
tion region, by providing a sub-groove portion, 
which connects a predetermined portion of the 
groove to an adjacent portion of the groove, in so 
the first subaltern information region. 

18. The optical disk according to claim 17, wherein the 
optical disk is a write-once optical disk. 

55 

19. A method of preventing an illegal use of an optical 
disk having a groove, which includes a main infor- 
mation region in which ciphered data information is 



recorded in the groove, and a subaltern information 
region for recording disk control information includ- 
ing key infomiation for deciphering the data infor- 
mation, which comprises the steps of: 

judging whether the data information is pro- 
tected by a copyright or not on the basis of the 
disk control information when the data infonna- 
tion is played back; 

judging whether the optical disk is writable or 
not on the basis of other Information than the 

disk control information; and 
preventing the optical disk from being played 
back if the data information is protected by the 
copyright and the optical disk is writable. 

20. The method of preventing the illegal use of the opti- 
cal disk according to claim 19, wherein the optical 
disk is a write-once optical disk. 

21. The method of preventing the illegal use of the opti- 
cal disk according to claim 20, wherein the optical 
disk is prevented from being played back by pre- 
venting the data information from being deciphered. 

22. The method of preventing the illegal use of the opti- 
cal disk according to any one of claims 19 to 21, 
wherein said other information than the disk control 
information is such information of whether the 
groove is provided with a wobble or not, while 

it is judged that the optical disk is writable if the 
wobble is detected. 

23. The method of preventing the illegal use of the opti- 
cal disk according to any one of claims 19 to 21, 
wherein said other information than the disk control 
infonnation is such infonnation of whether the sub- 
altern information region is provided with a sub- 
groove portion which connects a predetermined 
portion of the groove to an adjacent portion of the 
groove or not, while 

. , it is judged that the optical disk is writable if the 
sub-groove portion is detected. 

24. The method of preventing the illegal use of the opti- 
cal disk according to any one of claims 19 to 21, 
wherein said other information than the disk control 
information is such information of whether another 
subaltern information region which is different from 
said subaltern infonnation region, is provided with a 
code indicating that the optical disk is writable, or 
not, while 

it is judged that the optical disk is writable if the 
code is detected. 
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25. The method of preventing the Illegal use of the opti- 
cal disk according to any one of claims 1 9 to 21 , 
wherein said other information than the disk control 
information is at least one in such information set of 
whether the groove is provided with a wobble or not, 5 
whether the subaltern information region is pro- 
vided with a sub-groove portion which connects a 
predetermined portion of the groove to an adjacent 
portion of the groove or not, and whether another 
subaltern information region which is different from to 
said subaltern information region, is provided with a 
code indk^ating that the optical disk is writable, or 
not, while 

it is judged that the optical disk is writable if at is 
least one of the wobble, the sub-groove and the 
code is detected. 

26. A method of preventing an illegal use of optical 
disks when ciphered data information recorded in a 20 
first optical disk Is copied to a second optical disk of 
writable type, the first optical disk having a main 
information region for recording the ciphered data 
information and a subaltern information region for 
recording disk control information including key 25 
information for deciphering the ciphered data infor- 
mation, the method comprising the steps of: 

judging whether the data information is pro- 
tected by a copyright or not on the basis of the 30 
disk control information; and 
preventing the data information recorded in the 
first optical disk from being copied to the optical 
disk of writable type if the data information is 
protected by the copyright. as 

27. A method of preventing an illegal use of an optical 
disk of writable type having a main information 
region for recording ciphered data information 
which is recorded in a recording layer within a 40 
groove extending along a spiral track In such a 
manner that the data information can be read using 
light, a first subaltern information region located at 

an inner periphery side in comparison with the main 
information region, and a second subaltern infer- 4S 
mation region located at an inner periphery side in 
comparison with the first subaltern information 
region, the method comprising the step of: 

preventing disk control information recorded in so 
a subaltern information region of a read only 
optical disk from being copied to the first subal- 
tern information region of the optical disk of wri- 
table type, by previously fonnlng the disk 
control information of the first subaltern infor- 55 
mation region by means of pre-pits. 

28. A method of preventing an illegal use of an optical 



disk of writable type having a main information 
region for recording ciphered data information 
which is recorded in a recording layer within a 
groove extending along a spiral track in such a 
manner that the data information can be read using 
light, a first subaltern information region located at 
an inner periphery side in comparison with the main 
information regk>n, and a second subaltem infor- 
mation region located at an inner periphery side in 
comparison with the first subaltern information 
region, the method comprising the step of: 

preventing disk control information recorded in 
a subaltern information region of a read only 
optical disk from being copied to the first subal- 
tern information region of the optical disk of wri- 
table type, by providing a sub-groove, which 
connects a predetermined portion of the 
groove to an adjacent portion of the groove, in 
the first subaltern information region. 

29. The method of preventing the illegal use of the opti- 
cal disk according to any one of claims 26 to 28. 
wherein the opfical disk is a write-once optk^al disk. 

30. A method of preventing an illegal use of an optical 
disk of writable type having a main information 
region for recording ciphered data information 
which is recorded in a recording layer within a 
groove extending along a spiral track in such a 
manner that the data information can be read using 
light, a first subaltern information region located at 
an inner periphery side in comparison with the main 
information regk)n, and a second subaltem infor- 
mation region located at an inner periphery side in 
comparison with the first subaltern information 
region, the method comprising the steps of: 

preventing disk control information recorded in 
a subaltern information region of a read only 
optical disk from being copied to the first subal- 
tern information region of the optical disk of wri- 
table type, by previously forming the disk 
control information of the first subaltem infor- 
mation region by means of pre-pits; 
judging whether the data infonnation recorded 
in the optk^al disk of writable type is protected 
by a copyright or not on the basis of the disk 
control information recorded in the first subal- 
tern information region when the data infonna- 
tion is played back; and 
preventing the optical disk from being played 
back if the data information is protected by the 
copyright. 

31. A method of preventing an illegal use of an optical 
disk of writable type having a main information 
region for recording ciphered data information 
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which is recorded in a recording layer within a 
groove extending along a spiral track in such a 
manner that the data information can be read using 
light, a first subaltern infomnation region located at 
an inner periphery side in comparison with the main 
Information region, and a second subaltern infor- 
mation region located at an inner periphery side in 
comparison with the first subaltern information 
region, the method comprising the steps of: 
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preventing disk control information recorded In 
a subaltern information region of a read only 
optical disk from being copied to the first subal- 
tern information region of the optical disk of wri- 
table type, by providing a sub-groove, which is 
connects a predetermined portion of the . 
groove to an adjacent portion of the groove, in 
the first subaltern information region; 
judging whether the data information recorded 
in the optical disk of writable type is protected 20 
by a copyright or not on the basis of the disk 
control information recorded in the first subal- 
tern infomnation region when the data informa- 
tion is played back; and : 

preventing the optical cfisk from being played 25 
back if the data Information is protected by the 
copyright. 

32. The method of preventing the illegal use of the opti- 
cal disk according to claim 30 or 31, wherein the 30 
optical disk is a write-once optical disk. 

33. The method of preventing the illegal use of the opti- 
cal,, disk according to claim 32, wherein the optical 
disk is prevented from being played back by pre- 35 
venting the data information from being deciphered. 
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Fig. 8 
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